The prevalence of cigarette smoking in China is high. Surgery provides an excellent opportunity for patients to quit smoking, and anesthesiologists can play an important role in tobacco control. However, little is known about the practices, knowledge, and attitudes of Chinese anesthesiologists regarding perioperative tobacco interventions. Methods: Chinese anesthesiologists were surveyed at a national meeting in 2009, with written questionnaires distributed to 800 practicing anesthesiologists. Results: The survey response rate was 60.3%, and 10% of respondents themselves smoked cigarettes. Most (73%) of them frequently or almost always asked about smoking status; 51% advised about the health risk of tobacco use; and 60% advised patients to quit. Compared with nonsmokers, smokers were significantly less likely to advise about the health risks of smoking and quitting. A high proportion of respondents had accurate perceptions of perioperative and long-term health risks of smoking. Although most respondents agreed that advising patients to quit is the responsibility of anesthesiologists and the perioperative period is a good time to help patients quit smoking, few knew how to counsel about smoking or help patients get the help they needed to quit. Nonetheless, most of the respondents were willing to learn about perioperative interventions and spend an extra 5 min to help patients quit smoking. Conclusions: Given their adequate knowledge of health risks of smoking, strong perception of responsibilities, and willingness to participate in tobacco control, Chinese anesthesiologists are poised to play a significant role in tobacco control in China that could improve perioperative outcomes and promote long-term health.
A S China has developed economically, it has completed the typical epidemiological transition of primary disease prevalence from infectious to noncommunicable diseases: in 2000, approximately 70% of disability-adjusted loss of lifeyears was due to noncommunicable diseases. 1, 2 Tobacco use is now the most important behavioral risk factor in China, the world's largest tobacco grower and consumer. 3 Smokers comprise approximately a third of the Chinese population or 300 million people (57% men and 3% women), representing one third of the world's smokers. 2 Furthermore, approximately 530 million people in China are exposed to secondhand smoke. 2 As a result, a total of 673,000 deaths were attributable to smoking in 2005. 4 Because the tobacco epidemic continues to evolve, 2 the burden of tobacco-related diseases will continue to grow and poses tremendous challenges to the healthcare system in China (current projections estimate that the number of tobacco-related deaths will increase to 2 million annually by 2025). 5, 6 Thus, there is an urgent need to reduce smoking prevalence, and tobacco control in China is an important part of the global tobacco control efforts.
Smoking cessation is an essential component of a comprehensive tobacco control strategy. Tobacco use is now viewed as a chronic disease, which may require several quit attempts before success is achieved. 7 Healthcare providers can play a key role in smoking cessation, because they frequently contact smokers in clinical practice. Brief interventions delivered by healthcare providers increase the quit rates among smokers. Even simple advice on smoking cessation given by physicians can significantly increase quit rates. [7] [8] [9] Surgery, in particular, provides an excellent opportunity for clinicians to intervene. An estimated 30 to 40 million Chinese citizens undergo surgery each year, 10 and given the high prevalence of smoking, many of these surgical patients are smokers. There are two reasons why tobacco interventions in the perioperative period are attractive. First, smokers face the immediate consequences of smoking around the time of surgery, including an increased risk for cardiac, pulmonary, and wound-related complications. [11] [12] [13] Current evidence suggests that even brief perioperative abstinence can reduce risk. 11 Second, surgery is a "teachable moment" for smoking cessation, increasing the rate of spontaneous quitting, especially in those patients undergoing more extensive surgical procedures. According to a national Chinese survey conducted in 1996, 72% of current smokers reported no intent in quitting smoking, whereas 16% intended to quit but had taken no action; the most common reason for quitting was illness. 14 Thus, surgery could represent an excellent opportunity to motivate these smokers to attempt either shortterm or long-term abstinence.
Currently, Chinese physicians have little involvement in tobacco control. As shown by a recent survey of physicians from six Chinese cities, less than half usually asked patients about smoking status. 15 Surgeons in particular were less likely to talk with patients regarding smoking compared with internists 15, 16 ; data for anesthesiologists are not available. The reasons that physicians are not involved may include a high prevalence of smoking among physicians, gaps in knowledge about health consequences of smoking, and lack of expertise in providing tobacco interventions. Surgical providers can and should make a difference in tobacco control. As perioperative physicians, anesthesiologists may play a unique role in addressing tobacco use in surgical patients. The purpose of this study was to assess the practices, attitudes, and beliefs of Chinese anesthesiologists regarding tobacco control, using a survey methodology. This information is essential for designing tobacco control measures targeting perioperative physicians in China and the patients they serve.
Materials and Methods
This study was determined to be exempt by the Mayo Clinic Institutional Review Board (Rochester, Minnesota) and was approved by the Peking Union Medical College Institutional Review Board (Beijing, China).
Study Population
The Chinese Association of Anesthesiologists was founded in 2005. The goal of the Association is to promote humanistic care to anesthesiologists and improve anesthesia practice. The 2009 annual meeting of the Association was held in Beijing, China, on April 10 -12, 2009, with more than 1,400 attendees from 20 of the 22 provinces in China. This meeting provided an opportunity to survey Chinese anesthesiologists with diverse backgrounds within a short time.
All practicing Chinese anesthesiologists who attended the meeting were eligible to receive the questionnaire. A total of 800 copies of questionnaires were distributed at a variety of meeting venues. Several methods were used to increase the response rate of the survey, including reminder announcements at the meeting, multiple onsite drop boxes, and small gifts given to respondents.
Questionnaire
The majority of the survey items are modified from a questionnaire previously designed to study practices and attitudes of anesthesiologists and surgeons regarding tobacco use interventions administered to clinicians in the United States 17 and Japan. 18 The questionnaires included items in three main domains. Demographics. These items included information regarding practice environment, access to patients before and after surgery, and personal characteristics. Current Practices. These items related to the current practices of anesthesiologists regarding smoking interventions, organized according to the "5 As" recommended by the U.S. Public Health Service Clinical Practice Guideline-ask (about tobacco use), advise (patients to quit smoking), assess (for willingness to quit), assist (in quitting), and arrange (for follow-up). 7 Attitudes and Beliefs. These items queried the attitudes toward and beliefs regarding smoking interventions. They were categorized into questions related to (1) perceptions of risks and benefits of perioperative smoking abstinence; (2) perceptions of physician responsibility for intervention; (3) knowledge of issues associated with intervention; (4) perceptions of barriers to intervention; and (5) a survey of interest in learning more about how to intervene.
Because previous studies suggested that physicians in China had inadequate knowledge about smoking and that smoking-free policies had not been enforced, 15, 16 several items on these issues were also included, with some of these additional items modified from the Global Health Professional Survey. 19 All the items were originally constructed in English. They were translated into Chinese and then translated back into English to verify the accuracy of translation.
An initial version of the questionnaire was piloted with 10 anesthesiologists at Peking Union Medical College Hospital, and modifications were made for clarity based on their feedback.
Data Analysis
Statistical analyses were carried out using Stata, version 10.0 (College Station, TX). Descriptive analyses of responses were performed and represent the primary focus of this report. The results were reported as numbers with percentages. Responses to items regarding current tobacco control practice were compared based on smoking status. Smoking status was dichotomized into two categories (current smokers and not currently smoking). The comparisons of ordinal scales between the two groups were made with Wilcoxon-Mann-Whitney U tests. A P Ͻ 0.05 was considered to be statistically significant.
Results
Four hundred eighty-two questionnaires were collected from the 800 that were distributed, for a response rate of 60.3%. Table 1 shows the demographics of the study sample. More than half the respondents were men, with approximately 70% younger than 40 yr. Ten percent of respondents were current smokers, 18.4% of males and 3.9% of females. Most smokers had smoked in hospital during the past year. More than 60% believed that if their hospital becomes smoke free, they would be more likely to quit (table 2) . Table 3 shows the characteristics of the respondents' clinical practices. Most respondents practiced in large (Ͼ 500 beds) teaching hospitals (most hospitals in China are government owned and affiliated with medical colleges). Approximately 90% reported some type of smoking restriction in their hospitals, but not all agreed that their hospitals' smoking policy was effectively enforced. Most respondents accurately estimated the smoking prevalence of their patients (within the range of 20 to 50%, consistent with national prevalence data 2 ).
Regarding current practices, more than 70% respondents frequently or almost always ask about their patients' smoking status (table 4) . Approximately half of the respondents fre-quently or almost always advised patients about the health risks of tobacco use, and approximately 60% frequently or almost always advised patients who smoked to quit. However, few respondents provided counseling or other resources to help their patients quit, and few provided follow-up services.
Practices depended on the smoking status of the respondents. In general, smokers were less likely to provide the five recommended elements of tobacco interventions (table 4) . These differences were statistically significant for advising patients about the health risks of tobacco use (52 vs. 40% of nonsmokers and smokers, respectively, frequently or almost always advised) and advising patients to quit smoking (63 vs. 34% of nonsmokers and smokers, respectively). A similar tendency was present for counseling patients about how to quit, but it was not significant (20 vs. 15% of nonsmokers and smokers, respectively).
Regarding beliefs of how smoking affects health, high proportions of respondents agreed that smoking can cause lung cancer and that smoking can cause ischemic heart dis- ease (table 5) . Almost all respondents agreed that smoking increases the risk of respiratory complications in the perioperative period, whereas few recognized that smoking increases the risk of wound complications. The benefits of abstinence were well recognized; more than 90% agreed or strongly agreed that quitting smoking for 6 months or longer before surgery will significantly reduce the rate of postoperative complications, whereas few believed that quitting smoking for 1 to 30 days has benefits. More than half the respondents felt that nicotine withdrawal is a significant problem for surgical patients.
Regarding the beliefs of physician responsibilities, most respondents agreed or strongly agreed that advising patients to quit is the anesthesiologists' responsibility (90%) and the perioperative period is a good time to get patients to quit smoking (76%; table 6). Most of them also recognized their standing as role models and that their advice could be effective. However, most respondents did not know how to counsel about smoking or help patients get the help they needed to quit (table 7) . Although not in the majority of respondents, some identified several potential barriers to intervention, including producing additional stress in patients who are already stressed by surgery, doubts about the efficacy of their advice, and lack of time. Nonetheless, more than 85% of respondents were willing to spend an extra 5 min to help patients to quit smoking (table 8) . Most of them were also interested in learning about effective interventions and in participating in educational programs.
Discussion
This is the first survey of Chinese anesthesiologists regarding tobacco control and provides information to inform future efforts in tobacco control among surgical patients in China.
Clinical practice guidelines formulated by the United States Public Health Service recommend efficacious techniques for the provision of tobacco interventions by clinicians, codified as the "5 As" approach-ask, advise, assess, assist, and arrange. 7 A recent Chinese clinical guideline adopted these recommendations. 20 In this study, although the majority of the respondents reported that they always practiced "ask" and "advise," few performed further efforts. This finding is consistent with previous studies on physiciandelivered smoking cessation interventions in other countries. For example, extant studies in the United States suggest that the delivery of especially the last 3 As (assess, assist, and arrange) remains low. [21] [22] [23] [24] [25] [26] [27] [28] Several barriers to adoption of the 5 As approach by clinicians have been identified, including lack of time, training, and low self-efficacy, 21, 29, 30 which were also mirrored in the current results.
Given that a similar survey was recently (in 2004) conducted among anesthesiologists in the United States, comparisons in current practices can be made between Chinese and U.S. anesthesiologists. 17 **Fewer Chinese anesthesiologists always asked about smoking history (73 vs. 96%), but the rates of advising about health risks of smoking (51 vs. 52%) and advising to quit (60 vs. 57%) were similar in both surveys. Chinese anesthesiologists were less likely than their U.S. counterparts to provide resources regarding smoking cessation (14 vs. 31%). However, Chinese anesthesiologists were more likely to follow-up on their patients with regard to smoking cessation (13 vs. 3% for addressing difficulties with quitting and 10 vs. 1% for collecting quitting outcomes). This may reflect differences in clinical practices, in comparison to U.S practices, most surgical procedures in China are primarily on an inpatient basis, so that opportunities for postoperative follow-up are greater. Overall, practices of Chinese anesthesiologists compared quite favorably with their U.S. counterparts, which is impressive given that clinical tobacco control in China is still in its infancy, and there are currently few resources to support tobacco cessation. In this sample, 10.1% of anesthesiologists reported current smoking. A survey conducted in 2004 found that 23% Chinese physicians reported current smoking 15 ; specialties represented in this survey included internal medicine, surgery, gynecology, pediatrics, orthodontics, emergency medicine, and traditional Chinese medicine. There are no previous data on the smoking prevalence of Chinese anesthesiologists. The difference between smoking prevalence noted in the current study and the previous survey may be dependent on physician specialty or may reflect a decline in smoking prevalence among Chinese physicians in the time between the two surveys. The latter may be supported by the observation that in our sample, the prevalence of former smoking was 10.9%, which is much higher than the 2.7% reported in the prior survey. In countries where tobacco control efforts are more advanced, smoking prevalence of smoking among physicians is very low; for example, the prevalence of smoking among U.S. anesthesiologists is approximately 1%. 17 In general, a decrease in smoking prevalence among physicians precedes prevalence decreases in the general population. 31 The smoking behavior of physicians themselves is important, because it influences their tobacco control practices. Consistent with previous studies of physicians, nonsmoking anesthesiologists were more likely to advise patients about the health risks of smoking and advise smokers to quit. 15, 16, 18 This funding suggests that efforts to help anesthesiologists quit smoking may increase the frequency with which these physicians provide tobacco interventions. Most anesthesiologists who smoked were interested in quitting and many of them had made quit attempts in the past year. However, only a small proportion of them had received any help or advice. Also, most felt that a smoke-free hospital would help them quit. Although approximately 90% respondents reported some type of smoking restrictions in their hospital, most fell short of a completely smoke-free environment. This should be one of the targets of tobacco control in China, as smoke-free hospitals will also provide a healthier environment for patients and employees. There are several encouraging findings from this survey that emphasize the unique position of anesthesiologists to lead tobacco control interventions directed towards surgical patients (and others) in China.
First, Chinese anesthesiologists are quite aware of the health risks of smoking. For example, the proportion of our respondents who agreed that smoking causes ischemic heart disease (90%) compares favorably with the proportion reported in the 2004 national survey (67%) 15 There was also a high awareness of how smoking increases perioperative risk, perhaps because they frequently witness the detrimental effects of smoking in their daily practice because of the high prevalence of smoking in surgical patients in China. These correct perceptions of risks may motivate anesthesiologists to participate in tobacco control as a means to improve patient safety. However, there are misconceptions regarding some aspects of tobacco control (e.g., doubts about the efficacy of interventions and the benefits of short-term abstinence) that should be the target of educational efforts. Second, Chinese anesthesiologists recognize their responsibilities and are willing to engage in tobacco control efforts. For example, the perception of responsibility to make sure that patients get help in quitting is much stronger among Chinese anesthesiologists compared with their American and Japanese counterparts (71% agreed or strongly agreed with this item, compared with 20 and 35%, respectively, in the prior surveys 17, 18 ). They also have a strong interest in learning about ways to help patients quit, including participation in educational programs and other training opportunities.
Third, the characteristics of anesthesia practice in China provide considerable opportunities for perioperative smoking cessation intervention. Because these anesthesiologists provide care primarily in an inpatient setting (there is very little ambulatory surgery in current Chinese practice), there are more opportunities to intervene compared with practice in the United States, where the majority of patients are outpatients. Approximately 85% of the respondents routinely see patients preoperatively and 65% see patients postoperatively in hospital, providing opportunities to provide reinforcing messages on smoking cessation. This may also explain why a lower proportion of respondents agreed that they do not have time to do smoking counseling compared with U.S. practice (45 vs. 67%, respectively 17 ) and why more indicated willingness to spend extra time to provide interventions (85 vs. 64%). Finally, the practices and attitudes of Chinese anesthesiologists toward tobacco control are considerably more favorable than their surgical colleagues, as assessed by a recent national survey of Chinese male surgeons 16 Although direct comparisons are difficult because only men were surveyed, smoking prevalence was 45% among male surgeons (compared with 18% for male anesthesiologists in our survey), and the rate at which the intervention elements of "ask" and "advise" were delivered was much less in these surgeons. Anesthesiologists may thus be in a good position to lead perioperative tobacco control, incorporating the efforts of all members of the surgical team.
This study has several potential limitations. The primary limitation is whether this sample is representative of Chinese anesthesiologists. No data are available to describe the practice characteristics of Chinese anesthesiologists, and a national roster of anesthesiologists that could be used to sample this population (as was done in our prior studies 17, 18 ) is not available. As a feasible alternative, we sampled attendees of a national anesthesiologists' meeting that represented primarily practices in large urban centers. Although these attendees were from throughout China, this population may not be representative of the general population of Chinese anesthesiologists. For example, anesthesiologists serving rural population may be underrepresented. Also, most respondents practiced in large teaching hospitals, which likely reflects the fact that most hospitals in China are government owned and affiliated with medical colleges. In addition, although the response rate was quite favorable in comparison with recent physician surveys, 17, 32 it is possible that responses were biased toward those with more interest in tobacco control. Finally, this survey methodology relies on self-report of behavior, which may not reflect actual behavior.
In summary, this study provides important information on Chinese anesthesiologists' practice, knowledge, and attitudes regarding tobacco control. The results suggest that anesthesiologists can play a significant role in tobacco control in China. Educational programs should be implemented to addresses gaps in knowledge and to change attitudes. More importantly, interventions should be designed for surgical patients in China, as successful innovations could both improve perioperative outcomes and promote long-term health of the large population of Chinese smokers. 
